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ABSTRACT

Endometrial cancer is themost common gynecologic cancer in
developed countries. Approximately 3%–14% of endometrial
cancers are diagnosed in youngwomen under 40whowant to
preserve their fertility. The incidence of endometrial cancer in
this age group is increasing, for which fertility-sparing therapy
is increasingly used because it is one of the most important
quality of life issues in these women. Progestin therapy is
the most common type of fertility-sparing therapy. In this re-
view, the most up-to-date findings regarding fertility-sparing
progestin therapy for young women with primary and recur-
rent endometrial cancer is addressed in terms of diagnosis,
treatment, follow-up, and oncologic and reproductive out-
comes. Fertility-sparing progestin therapy is highly effective
in selected young women with primary and recurrent

endometrial cancer. The selection of appropriate patients
through comprehensive pretreatment evaluation is of para-
mount importance to achieve the best outcomes without
compromising survival. Because of the high rate of recurrence
after successful fertility-sparing therapy, close surveillance is
mandatory, and prophylactic hysterectomy is the best option
for patients who have completed family planning. Pregnancy
outcomes are very promising with the aid of assisted
reproductive technologies. Continuous daily oral medroxy-
progesterone acetate andmegestrol acetate are the preferred
progestins for fertility-sparing therapy, but future studies
should be performed to determine the optimal dose and
treatment duration of these agents. The Oncologist 2015;
20:270–278

Implications for Practice: In youngwomenwith endometrial cancer, the cure rate is very high.Therefore, the efficacy of treatment
should not be limited to the oncologic outcomes.The quality-of-life issue is as important as oncologic outcomes in these patients.
Fertility preservation is one of themost important quality-of-life issues. Based on the results of numerous studies, fertility-sparing
progestin therapy can be safely performed in endometrioid adenocarcinoma confined to the endometrium. It also can be
reasonably recommended to selected women with more advanced disease and recurrent disease. However, careful follow-up is
important because of the high rate of recurrence.

INTRODUCTION

Endometrial cancer is the most common gynecologic malig-
nancy in Western countries [1, 2]. In the U.S., 49,560 new
endometrial cancer cases and 8,190 deaths from endometrial
cancer are projected to occur in 2013 [2]. In Eastern countries,
the incidenceofendometrial cancer is rapidly increasing, and it
will be the most common gynecologic malignancy in the near
future [3–5]. Endometrial cancer is a disease of perimeno-
pausal women. However, approximately 3%–14% of endome-
trial cancer cases are diagnosed in women equal to or under
40 years of age who want to preserve their fertility [6, 7].
Endometrial cancersdiagnosedat this agegroupare increasing
in frequency and are typically early-stage, well-differentiated,
endometrioid type adenocarcinomas [8, 9]. Hence, the

incidence of myometrial invasion or lymph node metastasis
is very rare in these cases [10, 11]. Because the cure rate is very
high for endometrial cancer diagnosed at this age group,
quality of life is as important as survival outcomes in these
patients, and the preservation of fertility is one of the most
important quality of life issues. Fertility-sparing management
using various agents has thus been increasingly adopted as an
alternative treatment.

Current fertility-sparing treatment modalities mainly
comprise hormonal therapies involving progestins [12–16],
progestin-releasing intrauterine devices [17–21], natural pro-
gesterone [22], oral contraceptives [23], selective estrogen
receptormodulators [24–26],gonadotropin-releasinghormone
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agonist [24, 27], and aromatase inhibitors [28]. Of these
treatments, progestin therapy is themostcommonlyused,and
its efficacy is well-known compared with other treatment
modalities. We here review the most recent findings for
fertility-sparing management with progestin in young women
with early endometrial cancer who want to preserve their
fertility.

MATERIALS AND METHODS

WeperformedaMedline searchof articlespublished inEnglish
between January 1969 and September 2013 with the
key words: “endometrial cancer,” “fertility-sparing,” “fertility
preservation,” “conservative management,” and “progestin.”
We identified further articles from the bibliographies of these
publications including case reports, case series, original
articles, review articles, and meta-analyses. The most up-to-
date findings regarding diagnosis, treatment, oncologic and
reproductive outcomes, and follow-up after fertility-sparing
progestin therapy in young women with primary or recurrent
endometrial cancer were extracted from these reports.

RESULTS

Progesterone is a steroid hormone that opposes estrogen-
driven growth and carcinogenesis in the endometrium.
Excessive estrogen stimulation, which is not opposed by
progesterone, will cause the development of endometrial
hyperplasia or cancer.Themechanism of the anticancer effect
of progesterone has been studied inwomenwhowere treated
with progestin, xenograft models, and various cell lines.
Progestins aremade of synthetic progesterone and have been
used for hormone therapy in women with endometrial
hyperplasia or cancer. Progestin was previously considered
to exert anticancer effects through downregulation of
estrogen receptors and activation of enzymes involved in
estrogen metabolism [29]. Recently, it is considered that the
anticancer effect of progestin is also exerted by involving cell
cycle regulation by cyclin-dependent kinase, and antionco-
gene is an important factor for this process [29]. Progestin is
known to enhance p27 expression, resulting in inhibition of
cyclin E-Cdk2 function and suppression of the cell cycle [30].

Indications for Fertility-Sparing Progestin Therapy
The selection of endometrial cancer patients for whom
fertility-sparing progestin therapy is appropriate is of para-
mount importance to achieve the best outcomes. In almost
all relevant studies on this issue, fertility-sparing progestin
therapy has been recommended for patients with presumed
early-stage, well-differentiated, endometrioid type endome-
trial adenocarcinomawithnoevidenceofmyometrial invasion
or extrauterine spread. According to the revised International
FederationofObstetrics andGynecology staging system(2009),
stage IA (confined to endometrium), grade 1 endometrioid
adenocarcinomacases are eligible for fertility-sparing progestin
therapy.

It is important that well-differentiated tumors are verified
and documented by an experienced gynecologic pathologist.
Well-differentiated tumors have a very low risk of myometrial
invasion and extrauterine spread including lymph node,
ovarian, or peritoneal metastasis [10, 31]. In addition, well-
differentiated tumorcellsaremore likely toexpressprogesterone

receptorsand therefore respond toprogestin therapy [32].The
absence of myometrial invasion is also an important clinical
aspect of endometrioid adenocarcinoma and implies a very
low riskofextrauterine spread [10, 11]. If these two criteria are
met, the risk of extrauterine disease is likely to be extremely
rare, a positive response to progestin therapy is expected, and
fertility-sparingprogestin therapycanbe safely recommended
[10, 11].

Well-differentiated tumor cells are more likely to
express progesterone receptors and therefore re-
spond to progestin therapy. The absence of myome-
trial invasion is also an important clinical aspect of
endometrioid adenocarcinomaand implies a very low
risk of extrauterine spread.

Table 1 lists the optimal indications for fertility-sparing
progestin therapy. Navarria et al. [33] have reported the
estimated number of patients who may need fertility-sparing
progestin therapy inapopulation-basedpopulationasa rateof
0.3 in 100,000women for these criteria. However, because the
incidenceofyoungwomenwithendometrialcaner is increasing,
as is the number of women who want to delay having children
until their late30s, the futureneed for fertility-sparingprogestin
therapy will necessarily increase [34].

Pretreatment Evaluation
To reduce the incidence of life-threatening sequelae, a com-
prehensive pretreatment evaluation to select appropriate
patients for progestin therapy without compromising curabil-
ity is vital. Careful history taking and physical examination
should be carried out to obtain possible clues for extrauterine
spread of the disease. To assess the risk of familial cancer,
careful family history taking and an appropriate genetic work-
up are required. Endometrial cancer diagnosed in young
women harbors the additional risk of cancers associated with
the Lynch/hereditary nonpolyposis colorectal cancer (HNPCC)
syndrome, as well as synchronous or metachronous ovarian
cancers occurring outside the setting of Lynch/HNPCC
syndrome. Because patients with endometrial cancer di-
agnosedprior to age50will have a risk greater than5%–10%of
having an inherited predisposition to a Lynch/HNPCC syn-
drome, genetic counseling may play an important role in the
treatment of all young women with endometrial cancer
considering conservative management [35]. If Lynch/HNPCC
syndrome is diagnosed, this will not only have important
implications for the patient herself, but it may lead to life-
saving interventions for close family members as well.
Appropriate laboratory testing should also be considered
before commencing progestin therapy. The exact histologic
diagnosis and accurate estimation of the disease extent is
essential before deciding to administer fertility-sparing pro-
gestin therapy.

Histologic Diagnosis
Dilatation and curettage biopsy (DCBx), office endometrial
biopsy, and hysteroscopic biopsy can be performed for the
histologic diagnosis of endometrial cancer and grading of
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histologic differentiation of tumor. However, DCBx is the
preferred method of histologic diagnosis before commencing
fertility-sparing progestin therapy. Office endometrial biopsy is
an accurate and convenient diagnostic method that can detect
over90%ofendometrial cancers [36,37].However, itsdiagnostic
accuracy is limitedforsmall localizedtumor [38]. It isverydifficult
to differentiate grade 1 adenocarcinoma from atypical complex
hyperplasia [39]andtoaccuratelydeterminethehistologicgrade
of tumor using the small tissue samples that are obtained by
office endometrial biopsy [40]. The histologic grade of tumor
determined by office endometrial biopsy was upgraded after
hysterectomy in 26%ofcases,whereas the gradedeterminedby
DCBx was upgraded in 10% of cases after hysterectomy [40].
DCBxcanalsoprovidea therapeuticbenefitbyremovingall, orat
least most, of the cancer tissues in the endometrial cavity,
whereas office endometrial biopsy serves a diagnostic role only.
In a previous study of hysterectomy specimens, there was no
residual tumor found in 11% of patients who underwent office
endometrial biopsy and in 2% of patients who underwent DCBx
[39]. There are two reported cases of successful fertility-sparing
management via the therapeutic effects alone of DCBx [41, 42].

Hysteroscopicbiopsy is alsoanaccuratediagnosticmethod
for endometrial adenocarcinoma. It provides direct assess-
ment of the extent of the endometrial lesion and an accurate
diagnosis when previous methods have been equivocal [43].
Some studies have suggested an increased risk of the
peritoneal spread of endometrial cancer during hysteroscopy
caused by the use of liquid distension medium [44], although
othershavenotsupportedthis [45,46].Wethuscontendthat it
would be better to use hysteroscopic evaluation as an adjunct
to DCBx in cases with an equivocal diagnosis.

Thepitfall in thehistologic diagnosis ofendometrial cancer
and grading of the histologic differentiation of these tumors
from biopsy material (regardless of the type of biopsies)
without hysterectomy is that the diagnosis, histologic type,
and grade can change after hysterectomy. There is also a
significant inter- and intraobserver discrepancy of up to 40%
in the differentiation between atypical endometrial hyperpla-
sia andwell-differentiated adenocarcinoma [47, 48] and in the
determination of the histologic grade of tumor [49]. It is
reported that the grade of tumor may change in 25% of cases
and be upgraded in 10% of cases of endometrial cancer after
hysterectomy [40, 50]. Inaddition, studieshaveshownthat the
endometrioid histology may change to other histologic types
or other primary cancers after a hysterectomy [51–53].

Determination of Disease Extent
Before administering fertility-sparing progestin therapy, the
extent of disease should be fully determined. The absence of
cervical, myometrial, adenexal, lymph node, or peritoneal
involvement and also the lackof any distantmetastasis should
be thoroughly verified. Clinical staging can only be done using
imaging, although suchclinical stagingwill beupstaged inup to
13%–22% of cases after surgical staging [54].

In theevaluationofmyometrial invasion,contrastenhanced
magnetic resonance imaging (MRI) is thepreferredmethodas it
has better accuracy compared with transvaginal ultrasonogra-
phy, computed tomography (CT) and noncontrast enhanced
MRI [54–59]. The accuracy of contrast enhanced MRI in the
evaluationofcervical invasion, adnexal involvement, and lymph
node metastasis has been reported also. The sensitivity and
specificity of contrast-enhanced MRI is reported as 75%–80%
and 94%–96%, respectively, in detecting myometrial invasion;
75%–80% and 94%–96%, respectively, in detecting cervical
invasion; and 50% and 95%, respectively, in detecting lymph
nodemetastasis [60].This imagingmodality can be reasonably
used to assess disease extent in endometrial cancer patients.
Recently, the utility of positron emission tomogram (PET) or
PET-CT in the detection of lymph node metastases in early-
stage endometrial cancer cases has been reported, with
asensitivityandspecificityof63%and94.7%, respectively [61].
This level of accuracy is comparable to that of contrast
enhanced MRI [62], but further evaluations are required to
fully validate this.

The riskof adnexal, lymph node, and peritonealmetastasis
in low risk endometrial cancer patients withwell-differentiated
tumors and no myometrial invasion detected by imaging
technology is extremely low.Hence, laparoscopic evaluationof
the adnexa, lymph node, and peritoneal cavity is not recom-
mended unless imaging studies suggest a suspicious involve-
ment of these regions in tumor spread.

Synchronous ovarian cancer is one of the concerns to
consider before initiating fertility-sparing progestin therapy.
Some investigators have suggested diagnostic laparoscopy
because the incidence of synchronous ovarian cancer ranged
between 11% and 29% in their patient series [6, 8, 17, 63–65].
However, most of these were small, single-institution studies.
Other studies have suggested amuch lower incidence range of
2.2%–6.9% [66–68], and a recent population-based study and
additional large multicenter studies have reported an in-
cidence range of approximately 3%–4.5% [69–72]. Hence, the
incidenceofsynchronousovariancanceramongcandidates for
fertility-sparing progestin therapy appears to be relatively low,
and a diagnostic laparoscopy would not be required unless
there was some clinical evidence of an ovarian tumor.

Preferred Progestins
Oral medroxyprogesterone acetate (MPA) and megestrol
acetate (MA) are the most commonly used progestins for
fertility-sparing therapy, with approximately 80% of the
treated patients receiving continuous daily oral doses of these
agents [73–75].The potency of these two drugs in terms of an
endometrial response has been reported tobe similar [76, 77].
However, there has been no specific study comparing the
efficacy of these two oral agents in fertility-sparing therapy.
AlthoughParket al. [14] suggested that the complete response

Table 1. Optimal indications for fertility-sparing

progestin therapy

1. Histologically confirmed endometrioid type endometrial
adenocarcinoma

2.Well-differentiated tumor

3. Disease confined to the endometrium

4. No evidence of myometrial invasion on imaging study

5. No clinical evidence of extrauterine spread of disease

6. Strong desire to preserve fertility

7. Age (#40 years); relative indication

8. No contraindication for medical treatment

9. Informed consent with the understanding that this is not a
standard treatment and carries a higher risk of recurrence
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ratewas similar betweenMPAandMAand that the recurrence
rate was lower for MPA-treated cases in their subgroup anal-
ysis, further evaluation is required.

Recently, a progestin-containing intrauterine device has
been used as a sole agent or in conjunction with oral progestin
for fertility-sparing therapy [78].This device can deliver a higher
dose of progestin to the endometrium thanorally administered
progestin [79] and can avoid systemic complications associated
with high doses of oral progestin including thromboembolism,
weight gain, mood and libido changes, headaches, breast
tenderness, sleep disorders, and leg cramps [50, 51, 80].

Optimal Dose and Duration of Progestin Therapy
The optimal dose of oral MPA and MA for fertility-sparing
therapy is not currently well defined. In previous studies, the
progestin doses varied from60 to 1,800mg/day forMPAand 10
to 400 mg/day for MA [73–75]. The most frequently used dose
ranges of MPA and MA were 200-800 and 40-400 mg/day,
respectively, with most patients receiving doses of $400 and
,200 mg/day, respectively [73–75]. A high daily dose of oral
progestin is typically used in clinical practice, but it is not clear
whether low- or high-dose progestin is more effective. In a
previous Gynecologic Oncology Group randomized trial of
advanced and recurrent endometrial cancer, the response rate
and progression-free survival outcome following MPA therapy
was higher in low-dose group (200 mg/day) than in high-dose
group (1,000mg/day) [81]. However, this comparison has never
been investigated for fertility-sparing therapy in a randomized
trial. In a study by Park et al. [14], subgroup analysis of the re-
sponse rate and recurrence rate in endometrial cancer patients
didnotdifferbetweenlow-dose(MPAorMA,,250mg/day)and
high-dose (MPA or MA, .250 mg/day) fertility-sparing treat-
mentgroups. Furtherevaluations arewarranted toelucidate the
optimal dose of progestin for fertility-sparing therapy.

The median treatment duration to a complete response
hasdifferedbetweenstudiesofprogestin-treatedendometrial
cancerpatients. Ramirezetal. [73] report that themedian time
interval to a complete response in this context is 12 weeks
(range, 4–60 weeks). Hence, a treatment period of at least 3
months is required to determine treatment failure. If the
patient showsdiseaseprogression at this timepoint, definitive
surgicalmanagement iswarranted.However, if thepatient has
persistent disease without progression at this time point,
further treatment with progestin can be performed as some
instancesofacompleteresponseafter9–12monthsof treatment
havebeenreported [14,23,51].Therefore, although it isnotclear
when progestin treatment failure should be determined in
patientswithpersistentdiseasewithoutprogression,this therapy
can be extended to 9–12 months. In this regard, changes to the
progestin dose and type can be considered when the response
is incomplete at the first evaluation of treatment respone.
However, the efficacy of this strategy remains to be fully
evaluated.

The total progestin treatment duration varies between 3
and 36 months in previous studies [74, 75]. Chiva et al. [82]
have reviewed this issue and reported a median of approxi-
mately 6 months. It is not yet clear when progestin therapy
should be discontinued in patients who achieve a complete
response because this ranges from immediately to several
months in different cases. However, the benefit of additional

progestin therapy for several months after a complete re-
sponse was not clear in a previous study [14].

Monitoring of Progestin Therapy
Because the impact of progestins on endometrial cancer cells
becomes apparent as early as 10 weeks after the start of
treatment [83], and an initial exposure period of at least 12
weeksshouldbeallowedbeforetheresponse isevaluated [84],
a reasonable time point for the first pathologic response
evaluation is 3 months after the start of treatment. Sub-
sequently, pathologic responses should be evaluated every 3
monthsduringtheprogestintreatmentcourseuntilacomplete
response is achieved. The treatment response should be
assessed by histologic evaluation of the endometrium. As the
initial diagnosis, DCBx is the preferredmethod to evaluate the
response toprogestin therapy.DCBxwasalso foundtobemore
accurate than office endometrial biopsy in the evaluation
of treatment response for progestin-containing intrauterine
devices [85]. Frequent use of a hysteroscopic biopsy of the
endometrium may adversely impact on future pregnancy
outcomes because of the destruction of the basal layer of the
endometrium [86], the subsequent replacement of the endo-
metrial lining with fibrosis [87], and potential thermal injury
to the myometrium [88].

Surveillance After Progestin Therapy
Surveillance after successful progestin therapy should include
periodic interviews to explore any symptoms, physical exami-
nations, and transvaginal ultrasonographyat3-month intervals.
However, periodic pathologic evaluations of the endometrium,
using office endometrial biopsy, DCBx, or hysteroscopy, need
not be recommenced in patientswhodonot have symptomsor
signs of recurrence. Frequent pathologic evaluation of the
endometrium may not be effective and may adversely affect
pregnancy outcomes by causing intrauterine adhesion or
destruction of the basal layer of the endometrium [86]. Hence,
endometrial pathologic evaluation is recommended only for
patients with symptoms or signs suggesting recurrence.

If the patients wish to conceive after achieving a complete
response to progestin, pregnancy trials can be attempted
immediately.However, if thepatientswant todelaypregnancy,
maintenance therapy using low-dose cyclic progestin, oral
medications, or a progestin-containing intrauterine device can
be recommended. Because young women with endometrial
cancer often have an excessive unopposed estrogen milieu,
eliminationof this conditionusingmaintenance therapywould
be helpful in preventing either recurrence or de novo endo-
metrial cancer [8, 9]. Park et al. [14] have reported in this
regard that maintenance therapy is associated with decreased
recurrence.

A prophylactic hysterectomy should be recommended
after the completion of family planning because of a high
reported rate of disease recurrence [73–75]. The safety of
alternative strategies such as the delay of hysterectomy until
recurrence has not yet been evaluated.

Oncologic Outcomes After Progestin Therapy
The complete response rate to fertility-sparing therapy is
reported to range between 25% and 89% in previous case
reports and case series [74, 75]. However, recent review
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articles andprevious studies reportameancomplete response
rate ranging from 66.7% to 79.7% [73–75, 78, 82, 89–97]. The
most recent meta-analysis, which included 408 patients from
32 studies published between 1983 and 2011, reported
a pooled complete response rate of 76.2% (95% confidence
interval, 68%–85.3%) [98]. However, various types of fertility-
sparing therapy were included in these review articles, and
meta-analysis and the indication for fertility-sparing therapy
were not limited to stage IA (confined to endometrium),
grade 1 endometrioid endometrial cancer. Recently, Park et al.
[14] reported the largest series of fertility-sparing therapy
cases including only oral progestin therapy and using strict
inclusion criteria as shown in Table 1. The complete response
rate to progestin therapy was 77.7% in that study [14]. Hence,
fertility-sparing progestin therapy is highly effective in stage I
(confined to endometrium), grade 1 endometrioid endo-
metrial adenocarcinoma.

Montz et al. [80] have reported for the first time the use
of a progestin-containing intrauterine device for stage IA
(without myometrial invasion), grade 1 endometrial cancer.
However, this was for inoperable cases caused by medical
morbidity and not for fertility-sparing therapy [80]. According
to a recent review, 17 of 37 patients with stage IA (without
myometrial invasion), grade 1 endometrial cancer achieved
a complete response with a progestin-containing intrauterine
device with a pooled complete response rate of 46% (95%
confidence interval, 29%–63%) [78], which is a somewhat
disappointing outcome. Hence, some investigators have
reported the outcomes of a combined use of progestin-
containing intrauterine device with oral progestin [18] or
gonadotropin-releasing hormone agonist [17] for fertility-
sparing therapy to achieve better outcomes than either agent
alone. Kim et al. [18] conducted a prospective observational
study of 16 patients with stage IA (confined to endometrium),
grade 1 endometrial cancer who were treated with progestin-
containing intrauterine device with oral progestin. The results
of that study were promising because 14 patients (87%)
achieved complete response, and only 2 patients (14.3%) had
recurrent disease [18]. Further evaluations are warranted in
this regard.

Although the initial response rate of endometrial cancer
patients to progestins is very promising, a significant pro-
portion of these cases subsequently show recurrence. Ac-
cording to the findings reported inprevious reviewarticles, the
endometrial cancer recurrence rate after successful fertility-
sparing therapy ranges between 19.2% and 33.8% [73–75, 78,
82, 89–97]. The most contemporary meta-analysis of these
patients reported a pooled recurrence rate of 40.6% (95%
confidence interval, 33.1%–49.8%) [98]. In the study of Park
et al. [14], the recurrence rate after successful progestin
therapywas30.4%, so that thedurablecomplete responserate
to progestin therapy was 54.5%. High recurrence rates after
fertility-sparing therapy reflect the fact that the goal of this
treatment approach is to delay any definitive surgical man-
agement to allow child bearing and not to cure the disease.
Close surveillance is therefore mandatory after achieving
a complete response to progestin treatment.

The safety of fertility-sparing therapy is supported by the
findings that subsequent disease progression is extremely rare
even in patients who did not respond and that almost all

recurrences are well-differentiated tumors confined to the
endometrium and are thus still curable with definitive surgical
management. In the literature, only 10 patients with stage II
or higher disease after fertility-sparing therapy have been
reported [98], 4 ofwhomdied ofdisease [99–102]. However, it
is not clear whether these cases had true early endometrial
cancer at their initial diagnosis and whether fertility-sparing
therapy compromised their survival. Parket al. [14] report that
of 148 patients in their series with stage IA (confined to
endometrium), grade 1, endometrioid endometrial adenocar-
cinoma who commenced fertility-sparing progestin therapy,
no cases of disease progression over stage IA, grade 1 disease
emerged during or after progestin therapy. All cases of
treatment failure and recurrent disease in that cohort were
successfully salvaged by definitive surgical management or
progestin retreatment [14].

Progestin Therapy for More Advanced Disease
As indicated in Table 1, the optimal indication for fertility-
sparing progestin therapy is stage IA, grade 1 endometrial
cancer without myometrial invasion. Sometimes, however,
patientswithsuperficialmyometrial invasionand/orgrade2–3
diseasemaywant to preserve their fertility. Only a few studies
have reported the outcomes of fertility-sparing treatment in
patients with stage IA, grade 2–3 disease without myometrial
invasion as a part of their wider analyses (Table 2) [19, 51,
103–107]. Recently, Parket al. [12] reported the oncologic and
reproductive outcomes in a cohort of endometrial cancer
patientswithsuperficialmyometrial invasionand/orgrade2–3
disease. The complete response rates to progestin therapy in
that study were 76.5%, 73.9%, and 87.5%, respectively, for
patients with stage IA (without myometrial invasion), grade
2–3 disease; patients with stage IA (with superficial myome-
trial invasion), grade1disease; andpatientswith stage IA (with
superficial myometrial invasion), grade 2–3 disease [12]. The
recurrence rates after progestin therapy in that study were
23.1%, 47.1%, and 71.4%, respectively, with no evidence of
disease progression after fertility-sparing progestin therapy
[12]. Fertility-sparing progestin therapy is therefore a viable
treatment option in patients with stage IA (without myome-
trial invasion), grade 2–3 disease and in patients with stage IA
(withsuperficialmyometrial invasion),grade1disease.However,
further evaluations are still required before recommending
fertility-sparingprogestin therapy toendometrial cancerpatients
with more advanced disease in routine practice.

Progestin Therapy for Recurrent Disease
Mostendometrial cancer patients who have recurrent disease
undergo definitive surgical management including hysterec-
tomy. If these patients have not had a successful pregnancy at
the time of recurrence, they may still want to preserve their
fertility. Becausemost recurrentdisease inendometrial cancer
cases involves well-differentiated tumors confined to the
endometrium, a second round of fertility-sparing progestin
therapy can be considered. However, the treatment outcomes
are not well known in such cases, and few studies have
addressed this as a part of their wider analyses (Table 3) [19,
102, 108–110]. The complete response rate to progestin
retreatment is reported to range from 52% to 100% for
recurrent disease. Recently, Park et al. [13] reported their
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findings for the largest endometrial cancer series yet analyzed
regarding this subject. Of 33 patients with recurrent endome-
trial cancer in that study who received a second round of
fertility-sparingprogestin therapy, a complete response rateof
89% and rerecurrence rate of 42% were recorded, with no
disease progression [13]. These outcomes were similar to
those of the primary fertility-sparing progestin therapy. Again,
progestin retreatment in patients with recurrent disease can
therefore be considered a safe and effective intervention for
patients who still want to preserve their fertility.

Pregnancy Outcomes After Progestin Therapy
The pregnancy outcomes after fertility-sparing progestin
therapy are not well known because most previous studies
were case reports or involved small case series and mostly
focused on the oncologic safety of the treatment rather than
pregnancy outcomes. In a previous meta-analysis that in-
cluded 325 women from 26 studies, 75 women achieved at
least 1 live birth, with a pooled live birth rate of 28% (95%
confidence interval, 21.6%–36.3%) [98]. However, the live
birth rate would be higher than this if only women who tried
to conceive after successful fertility-sparing therapy were
considered. Park et al. [111] reported the largest series to be
evaluated in terms of pregnancy outcome after progestin
therapy in women with stage IA (confined to endometrium),
grade 1 endometrioid endometrial adenocarcinoma. In that

study, of the 144 patients who achieved complete remission,
70 patients attempted to conceive, 51 patients achieved at
least 1 pregnancy, and 46 patients gave birth to a healthy child
[111].Thepregnancy ratewastherefore73%,and livebirthrate
was 66%when considering only womenwho tried to conceive
[111]. In that study, the spontaneous abortion ratewas slightly
higher than and the ectopic pregnancy and preterm delivery
rates were similar to those of general population [111].

Because anovulatory disorders including polycystic ovary
syndrome are a frequent predisposing factor for endometrial
adenocarcinoma in youngwomen, the incidence of subfertility
or infertility is higher in these women than in the general
population [8, 9, 111]. Therefore, assisted reproductive
technologies are often required in these cases to achieve
pregnancy [98, 111]. The pregnancy rate and live birth rate
were found to be significantly higher in women who received
assisted reproductive technology than in women who
attempted natural pregnancy [98, 111]. The use of fertility
drugs during assisted reproductive technologies increases
estrogen production [112]. However, it is controversial as to
whether this would increase the risk of recurrence after
fertility-sparingprogestin therapy forearlyendometrial cancer
[113–116]. Park et al. [111] assessed the association between
the use of fertility drugs and an increased risk of recurrence
after successful progestin therapy but did not find any such
association. Instead, these authors found that patients who

Table2. Publishedstudies showingtheefficacyofprogestin therapy inendometrial cancerwithmyometrial invasionand/orgrade

2–3 differentiation

Author Year
Number of
cases Progestin therapy

Complete response,
n (%)

Recurrence,
n (%)

Follow-up time,
median or range,
months

Sardi et al. [103] 1998 1 MPA (50 mg/day) 0 0 20

Zuckerman et al. [104] 1998 1 MPA 1 (100) 0 Not reported

Imai et al. [105] 2001 2 MPA (600 mg/day) 1 (50) 1 (100) 7–47

Kaku et al. [51] 2001 2 MPA (600 or 800 mg/day) 1 (50) 0 19–22

Gotlieb et al. [19] 2003 3 MPA (200 or 600 mg/day) or
MA (160 mg/day)

3 (100) 1 (33) 16–94

Koskas et al. [106] 2011 3 NES (20 mg/day),
MA (160 mg/day), or
NG (5 mg/day)

3 (100) 2 (67) 12–60

Brown et al. [107] 2012 1 LNG-IUD 1 (100) 0 13

Park et al. [12] 2013 48 MPA (80–1,000 mg/day) or
MA (40–240 mg/day)

37 (77) 16 (43) 48

Abbreviations: LNG-IUD, levonorgestrel-releasing intrauterinedevice;MA,megestrol acetate;MPA,medroxyprogesteroneacetate;NES,norethisterone;
NG, nomegestrol.

Table 3. Published studies showing the efficacy of progestin therapy for recurrent endometrial cancer

Authors Year
Number of
cases Progestin therapy

Complete response,
n (%)

Recurrence,
n (%)

Median follow-up time,
months

Gotlieb et al. [17] 2003 4 MA (160 or 320 mg/day) 4 (100) 0 40

Ushijima et al. [99] 2007 8 MPA (600 mg/day) 6 (75) 5 (83) Not reported

Yu et al. [107] 2009 2 Not specified 1 (50) 0 12

Eftekhar et al. [105] 2009 3 MA (320 mg/day) 2 (67) 0 Not reported

Perri et al. [106] 2011 11 Not specified 11 (100) 5 (45) Not reported

Park et al. [13] 2013 45 MPA (80–500 mg/day) or
MA (80–160 mg/day)

28 (85) 5 (18) 51

Abbreviations: MA, megestrol acetate; MPA, medroxyprogesterone acetate.
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achieved at least one pregnancy had a lower risk of disease
recurrence regardless of the use of fertility drugs [111].
Fertility drugs can therefore be used safely after successful
fertility-sparing progestin therapy, and a history of sub-
fertility or infertility should not be a contraindication for
such therapy.

Because anovulatory disorders including polycystic
ovary syndromearea frequentpredisposing factor for
endometrial adenocarcinoma in young women, the
incidence of subfertility or infertility is higher in these
women than in the general population. Therefore,
assisted reproductive technologies are often required
in these cases to achieve pregnancy.

CONCLUSION
Fertility-sparing progestin therapy is highly effective in se-
lected young women with primary and recurrent endome-
trial cancer. The selection of appropriate patients through

comprehensive pretreatment evaluations is of paramount
importance to achieve the best outcomes without compro-
mising survival outcomes. Because of the high rate of
recurrence after successful fertility-sparing management,
close surveillance is mandatory, and prophylactic hysterec-
tomy is thebestoptionafterasuccessful pregnancy.Pregnancy
outcomes are very promising in these cases with the aid of
assisted reproductive technologies. Continuous daily oral
MPA are MA are the preferred progestins for fertility-sparing
therapy. However, future studies should be performed to
determine the optimal dose and treatment duration of these
agents.
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Sparing fertility in young patients with endometrial
cancer. Gynecol Oncol 2008;111(suppl):S101–S104.

www.TheOncologist.com ©AlphaMed Press 2015

Park, Nam 277

CM
E

http://www.TheOncologist.com


83. Saegusa M, Okayasu I. Progesterone therapy
forendometrial carcinomareducescell proliferation
but does not alter apoptosis. Cancer 1998;83:
111–121.

84. Reifenstein EC Jr. The treatment of advanced
endometrial cancer with hydroxyprogesterone cap-
roate. Gynecol Oncol 1974;2:377–414.

85. KimMK, Seong SJ, Song T et al. Comparison of
dilatation & curettage and endometrial aspiration
biopsy accuracy in patients treated with high-dose
oral progestin plus levonorgestrel intrauterine
system for early-stage endometrial cancer. Gynecol
Oncol 2013;130:470–473.

86.Yu D, Wong YM, Cheong Y et al. Asherman
syndrome: One century later. Fertil Steril 2008;89:
759–779.

87.Taskin O, Onoglu A, Inal M et al. Long-term
histopathologic and morphologic changes after
thermal endometrial ablation. J Am Assoc Gynecol
Laparosc 2002;9:186–190.

88. Sentilhes L, Sergent F, Roman H et al. Late
complications ofoperativehysteroscopy: Predicting
patientsat riskofuterine ruptureduringsubsequent
pregnancy. Eur J Obstet Gynecol Reprod Biol 2005;
120:134–138.

89. Kesterson JP, Fanning J. Fertility-sparing treat-
mentofendometrial cancer:Options,outcomesand
pitfalls. J Gynecol Oncol 2012;23:120–124.

90. ChivadeAgustı́nL, LapuenteSastre F,Corraliza
Galán V et al. Conservativemanagement of patients
with early endometrial carcinoma: A systematic
review. Clin Transl Oncol 2008;10:155–162.

91. Gadducci A, Spirito N, Baroni E et al. The
fertility-sparing treatment in patients with endo-
metrial atypical hyperplasia and early endometrial
cancer: A debated therapeutic option. Gynecol
Endocrinol 2009;25:683–691.

92. Gunderson CC, Fader AN, Carson KA et al.
Oncologic and reproductive outcomes with pro-
gestin therapy in women with endometrial
hyperplasia and grade 1 adenocarcinoma: A
systematic review. Gynecol Oncol 2012;125:
477–482.

93. Dorais J, Dodson M, Calvert J et al. Fertility-
sparing management of endometrial adenocarci-
noma. Obstet Gynecol Surv 2011;66:443–451.

94. Bovicelli A, D’Andrilli G, Giordano A et al.
Conservative treatment of early endometrial can-
cer. J Cell Physiol 2013;228:1154–1158.

95. Rackow BW, Arici A. Endometrial cancer and
fertility. CurrOpinObstetGynecol 2006;18:245–252.

96. Benshushan A. Endometrial adenocarcinoma
in young patients: Evaluation and fertility-
preserving treatment. Eur J Obstet Gynecol Reprod
Biol 2004;117:132–137.

97. Kalogiannidis I, Agorastos T. Conservative
management of young patients with endometrial
highly-differentiated adenocarcinoma. J Obstet
Gynaecol 2011;31:13–17.

98. Gallos ID, Yap J, Rajkhowa M et al. Regression,
relapse, and live birth rates with fertility-sparing
therapy forendometrial cancer and atypical complex
endometrial hyperplasia: A systematic review and
metaanalysis. Am J Obstet Gynecol 2012;207:266.

99. Cormio G, Martino R, Loizzi V et al. A rare case
of choroidal metastasis presented after conserva-
tive management of endometrial cancer. Int J
Gynecol Cancer 2006;16:2044–2048.

100. Ferrandina G, Zannoni GF, Gallotta V et al.
Progression of conservatively treated endometrial
carcinoma after full term pregnancy: A case report.
Gynecol Oncol 2005;99:215–217.

101. Ota T, Yoshida M, Kimura M et al. Clinico-
pathologic study of uterine endometrial carcinoma
in young women aged 40 years and younger. Int J
Gynecol Cancer 2005;15:657–662.

102. Ushijima K, Yahata H, Yoshikawa H et al.
Multicenter phase II study of fertility-sparing treat-
ment with medroxyprogesterone acetate for
endometrial carcinoma and atypical hyperplasia
in young women. J Clin Oncol 2007;25:2798–
2803.

103. Sardi J, Anchezar Henry JP, Paniceres G et al.
Primary hormonal treatment for early endometrial
carcinoma. Eur J Gynaecol Oncol 1998;19:565–568.

104. Zuckerman B, Lavie O, Neuman M et al.
Endoemtrial cancer stage I-grade II: Conservative
treatment followed by a healthy twin pregnancy. Int
J Gynecol Cancer 1998;8:172–174.

105. Imai M, Jobo T, Sato R et al. Medroxyproges-
terone acetate therapy for patients with adenocar-
cinoma of the endometrium who wish to preserve

the uterus-usefulness and limitations. Eur J Gynae-
col Oncol 2001;22:217–220.

106. Koskas M, Yazbeck C,Walker F et al. Fertility-
sparing management of grade 2 and 3 endometrial
adenocarcinomas. Anticancer Res 2011;31:3047–
3049.

107. Brown AJ, Westin SN, Broaddus RR et al.
Progestin intrauterine device in an adolescent with
grade 2 endometrial cancer. Obstet Gynecol 2012;
119:423–426.

108. Eftekhar Z, Izadi-Mood N, Yarandi F et al.
Efficacy of megestrol acetate (megace) in the
treatment of patients with early endometrial
adenocarcinoma: Our experienceswith 21 patients.
Int J Gynecol Cancer 2009;19:249–252.

109. Perri T, Korach J, GotliebWH et al. Prolonged
conservative treatment of endometrial cancer
patients: More than 1 pregnancy can be achieved.
Int J Gynecol Cancer 2011;21:72–78.

110.YuM,Yang JX,WuMet al. Fertility-preserving
treatment in youngwomenwithwell-differentiated
endometrial carcinoma and severe atypical hyper-
plasia of endometrium. Fertil Steril 2009;92:
2122–2124.

111. Park JY, Seong SJ, Kim TJ et al. Pregnancy
outcomes after fertility-sparing management in
young women with early endometrial cancer.
Obstet Gynecol 2013;121:136–142.

112. Sovino H, Sir-Petermann T, Devoto L. Clomi-
phene citrate and ovulation induction. Reprod
Biomed Online 2002;4:303–310.

113. Althuis MD, Moghissi KS, Westhoff CL et al.
Uterine cancer after use of clomiphene citrate to
induceovulation.AmJEpidemiol2005;161:607–615.

114. Dor J, Lerner-Geva L, Rabinovici J et al. Cancer
incidence in a cohort of infertile women who
underwent in vitro fertilization. Fertil Steril 2002;
77:324–327.

115. Jensen A, Sharif H, Kjaer SK. Use of fertility
drugs and riskof uterine cancer: Results froma large
Danish population-based cohort study. Am J Epi-
demiol 2009;170:1408–1414.

116. Silva IS, Wark PA, McCormack VA et al.
Ovulation-stimulation drugs and cancer risks: A
long-term follow-up of a British cohort. Br J Cancer
2009;100:1824–1831.

CME This article is available for continuing medical education credit at CME.TheOncologist.com.

©AlphaMed Press 2015
TheOncologist®

278 Fertility-Sparing Management for Endometrial Cancer

CM
E

http://CME.TheOncologist.com

